| INTRODUCTION
Since the first lung transplant for coal workers' pneumoconiosis (CWP) was performed in 1996, the procedure has become increasingly common among miners with end-stage CWP, with median posttransplant survival estimated to be 3.7 years. 1 The average medical cost for a bilateral lung transplant performed in the United States is $1.2 million for the period including 1 month before transplantation, through 6 months afterwards. 2 The increasing trend in lung transplantation has coincided with a resurgence, since approximately 2000, of severe CWP identified among working coal miners in Appalachia, 3 and with a growing literature implicating crystalline silica exposure in the rapid progression of CWP in contemporary coal miners. [4] [5] [6] Subsequent reports have identified the largest documented clusters of progressive massive fibrosis, the most severe form of CWP, primarily among former coal miners who worked in the central Appalachian coalfields. 7, 8 Coal mine dust is the only cause of CWP, which has no cure, and can continue to progress after dust exposure ends. 9 For miners with severe CWP, lung transplantation might be indicated. In light of the high medical and personal cost of lung transplantation, and the recent resurgence of progressive massive fibrosis, we re-analyzed U.S. organ transplant registry data to provide an update on the lung transplantation trend 1 among patients with CWP, using an additional 2.5 years of data. We also described patients with a diagnosis of CWP who have been added to a transplant waitlist, but who have not undergone the procedure. Finally, to improve our understanding of which entities finance lung transplantation for patients with CWP and other occupational lung diseases, we assessed the primary payer of medical costs for each patient. pneumoconiosis), will result in missed cases. A previous analysis we completed using OPTN data found that nearly half of lung transplant recipients with a specified free text diagnosis of an occupational lung disease (eg, CWP, silicosis, asbestosis) were not assigned an occupational lung disease numeric code. 10 Thus, a substantial number of occupational disease cases would be missed if the numeric code was the only variable used for case finding. For patients who received a lung transplant, we examined the primary diagnosis specified at the time of transplant, and included those with a primary diagnosis of CWP (including those with alternate wordings, for example, "coal miner's pneumoconiosis"), and patients with a primary diagnosis of pneumoconiosis unspecified (prior research suggests a majority of these cases are likely CWP 1 ). We calculated the rate of lung transplantation for CWP and pneumoconiosis unspecified, relative to all adult lung transplants, during consecutive time periods, and the ratio and confidence interval for these rates. For patients who were placed on a waitlist, but who had not received a lung transplant by the end of the study period, we examined the diagnosis specified at the time of listing, and included patients with a diagnosis of CWP, and those with pneumoconiosis unspecified.
To characterize the primary payer of medical costs associated with completed and planned lung transplants for CWP patients, we identified the primary source of payment for lung transplant recipients, and the primary projected source of payment for patients on a waitlist.
Additionally, we identified patients who received a lung transplant for all other occupational lung diseases combined, and compared the primary payer for these patients with those who had a diagnosis of CWP. Payment source categories included private insurance, public insurance, U.S. or state government agency, free care, and selfpayment. The public insurance category included Medicaid, Medicare
Fee CWP patients who were waitlisted but had not received a transplant by the end of the study period, more than half were because they had died while waiting, or were too ill to undergo surgery. Previous registrybased studies have characterized the burden of severe CWP by highlighting lung transplant recipients, 1,11 but we are unaware of any published reports describing patients who were waitlisted but have not received a transplant. These patients also have severe, end-stage disease that should be acknowledged. Five of the patients who were waitlisted but had not yet received a lung transplant were still waiting at the end of the study period, and it is possible that some of these patients have since undergone lung transplantation. Although OPTN includes some information on payer type, the relatively high proportion of CWP transplants paid for by public insurance programs-and notably "other government insurance," which likely includes the Black Lung Disability Trust Fund (which pays for CWP claims when no responsible mine operator can be identified)-merits additional attention. We confirmed with UNOS that more specific payer information were not available in the registry data.
The primary goals of collecting and maintaining information on improve protections for all U.S. coal miners. 13, 14 In December 2017, a request for information was filed by the Department of Labor soliciting public comment on existing standards and regulations. 15 Although it is too early to assess the health impact of these recent primary and 
